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1 

(1) mmmm(DDNAmi^i^^r^A 

ox 1 -fu^-^-^^Zfyi hlfilfS7;uy^ >jse^€: 
H^£«^tC^AUT, J^Hea^ii;, (3) n^tiltm 

[0 0 0 1] 
[0 00 2] 

(AOX. ECl. 1. 3. B) 
a-Cfe5»t:^7S« (Pichia pastoris ) \XV J h.^\Z 20 

[0 0 0 31 COf^AOXiyD^-:J^-i:AOX2y 

T5!m$nTVi-2>Aox^l^5^:^^Aox 1 ^u=e-^ 

- J: o T(g^ $ nfc t> COT* i:3&«^$ nr -So 
(Molecular and Cel lularBiology, vol. 9, 1316(198 

9)) . AOX«^^;^^-x-&^«aT^^(a^:^^^^s$ 

fbMeec5)3 0 9g$^"ra:V>t)nT^>S. AOX&a- 30 
]^t^2mm(OAOXm&^(Ovt>. AOXlfflG^<0 

^w®«T*^)Aox 1 ^a^-d^-\tm.^^m^^m 
[0 0 0 4] gifi. -et^Aoxae^copfflSJa^ffli/^ 

TMaseSSr^4r^:^ffi;&^^^nTVi^ (Yeast, 4» 
5, 167-177(1989) . §8 ¥1-128790^^®, 1^2-1042 

3-D^^yViiBB^ffi347928^) « 
[0 0 0 5] 

[5gMd^»ftu<t'5i:-r5^is] ^^m(OBmt. 
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2 

[0 0 06] 

[^is«:»ftT^;fej?)o^s] (1) mm 

^ 1 CODN AS3?ll^&^-r^AOX 1 ya^-^'-^fectitf 

WSb. (2) -E'0:/7X5 H^lt^tCSAbT, 
^^$13:, (3) #enfc?^Se^«^$:«Sl/T. th 
lfilf§7;^:/^>^S^$i3:^Ct, hlfiLfS7 

[0 0 0 7] iz,) AOXX^U^^^— 

*5« W o :/ n ^- - S: 5t#-r ^ fcai) oM^fflie t b T 
Ji. t!4^7B# I FO - 1 0 1 3^*«^^$n^. S 
SiiLTli, ^g^^iBiK*^^:2i»0:J^S (0ll^tf, Man 
iatis T. I?. Molecular cloni 
ng, Cold Spring Harbor La 
boratory NY (198 2)^) tC«PCT»ie 
*DNAi£}Stf5U 2:n$M^;a:felHI»5fl (EcoRI 

mX\l. A g t 1 0, EMBL3) \ZMK\^1t%. (0 

1 icAoxae^;£ A g 1 1 0 xzi^^iLhtmrnm^ 

SSr^-r. ) . S^;^1S^ mX\l. :;^^®LE3 9 2 

A^mUr^. yT-i>DNA^mmUmfm^ (Sa 
mHI, Hi ndlll ^) lCJ:oT?g>fl:U ^^U^y 

[0 0 0 8] DNAC0:i[Sg£JiJ«4^a<^*^* (^A«. 

^trisSE^jn, A o X 1 a^i^e^ras&^isio 5 ' m± 
mmz^tEV. m2 4o b p^&wutv^^. ^e-oisss 
mu^u->-^x>:;^m\z^ri\immWrm\z^-rmri 

[0 0 0 9] i^. i|$M0S6 1- 1 7 3 7 8 1^i>ffllCBB 
^$nfcAOX 1 r^n^-5^-tJiDNAE^j*«S;^ 
^. ^ 1 iC^C^itSSr^fo 

[0010] 

[HI] 
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[0 0 11] (b) ^v7.^\^ 
:^^m(r>:f^7s^Y\t (a) c^AOX 1 yn^-^-^r 

A«e^ji^aio'boT*n«4$tcMjs$n?^t.>a i^- 

4^. [^6 2-2 9 9 8 S^CDS^ffi^tCM^^tlTVi 

[0 0 12] z^ifi')V'RBFf'\t. n^^>^)V^—\i. 
a-77^^-afi^*^«fc'5?^»l*d&*0'bO. HSA 
0>i^9^)VWM^tz\tt<J>^m^ (4^^¥2- 1 6 7 0 
9 5^) . AXMlCi«5gU/i5^5^:fJl.E^j (i|*BS¥l- 
2 4 0 1 9 1-^) ^&IBVi^c:t)5ltT#^o iS'-S:?^- 

^-tl/TliAOX 1 ^-^:^-^-m^m^^^z.t.if^ 

[0 0 13] ffl[^ffi««H IS4, URA3. LEU 
2, ARG4^)5rtfg^$n^, ^-ti-'&BFi'\m±.m 

gi^(feSi:LT«i^^D^:^v'5 F, G-4 18, i7n 

§;{>^^^$n^. *S®*ttffi«3tG^i:LTI3:, HI 
S4. URA3. LEU2, ARG 4^)&^^tf etl^o 
[0 0 14] h\tb' mti^ib^' m\Z]^t^^ 

X. AOX iyDqE-;5^-. ^yif±)]^^^'^Y'&&f'. 

(c) mimm 

[0 0 15] if^^^<D^±\mmm^\y<. 

L<Jj:t:+7BS (Pichia pastoris ) T*-5c flr#W 
tC«GTS115 (NRRL^tfiS^Y- 1 5 8 5 1) 

[0 0 16] :fv7.^ Y(0^^mU^^(D^'tE<0^^ 



^n^. ^ft\t. HttSBTUfftUTV^T't)^ 
TS^tc«A$n^^*JSfe?03lf-»»^13t!- 

S A iirS X 5 H USItF^lCSFffi^UT 

[0 0 17] (d) HSA<0«5g:;&ft 

(c) T^f.nfc?f$He»flctt, m±m&(o&^im<o 

20 ^JfiT««"r<b. iS^tLTttO. 0 1-'5«;*5^y- 
;i/&'&^U:/hYNB?K#:iS^ CO. 7% YeastNltrogen 
Base(Difco ft) ] . ^<tlXO. 0 \ J-)V 
^^^bfcYPm^ Cl!f6-f-XhX4^;^h7^^h (Di 
fco It) . 2%4^U^y^> ycS*«tfc) ) fS^Eiim 

to 0 1 8] ®«1 5-4 3t: (»3(C113 0 

rigg) -C2 0-3 6 O^f^gfi^ffi^V ig^stCctoaa 

«fd^(^Kaig. ^:t>!fiS^ft. 

[0 0 19] 

i^mm^ :^^m^^r)mm\zwmt^tti^\z^mmii 

[0 0 2 0] mmRt^oft^ommmLXSRft^^mm 
40 \zm^u\m^^nm<DW&yt<Dmmz^^xm,m\^ 

^h'J— ( TMoleculer Cloning j Cold Spring Harbor 
Laboratory(1982)) lcK«$nTV>S:&&tC J: Ofrt? 

[0 0 2 1] %mm\-\ tr4^7»SAoxi«e^ 
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5 

\^^7»m\ FO-0948t[^I FO-10 13t 
\t. iSt) ^BW^Bf<tOA^lxfc, t:+7BSATC 
C-2 6 0 4i:tr+7»«ATCC-2 84 8 5 t\tA 
TCCcfcOA^tfc. t!+7B«GTS 1.1 5 (his 

4) \t\^^7mm::m^mnt^^m^tvxi^m\y 

it. 

[0 0 2 2] A0Xlfifi^Cp5^D-->^ 
Ro t h s t e i nm<D:G& (Ro t h's t e i n. 
R. In " DNA cloning", 3 8, 6 7 5 

(1 9 7 4)) iCSfoT, b:+7BI5I FO-1 0 1 3 
J:0»fe*DNA^atbU:t, -^-OffiCDDNAOltOa 
iMi, (m^\i. Man I a t 1 s T. 

Molecular cloning, a lab 
oratory manual) izVtolt. AOX IJt 

[0 0 2 3] AOXiae^i^ffiflcOf^K 
tr^7»«I FO-l 0 1 3 J:0^^n-->^L;tAO 
XliSfi^^fflViT. tr*7»SGTS 1 1 Brtftftco 
AOXliEe^*««Lyi:. IFO-10 13fi*AO 
Xliag^^^®»«Ps t ia:Xba it-cmitLft 

a, tt3 k boDNASfn-^y^;^^ fpuc i otcu- 

1 ffle^±^c^l¥^E-r•5 s a i i mmz 3 k boy^>ss« 
**suc2®eTS}fAbfc. #^nfc:/^A5H$ 

ffiViTtf:^7BSGTSl 1 5^?^!^te^t;t, 

&. 

[0 0 2 4] 

(W) ^mm^mRzsATc cxri\^Lrz&\::^7m 

IFO-0 94 8, IFO-1013. ATCC- 

2 6 04, ATCC-2 84 8 504»tC'r)liT. ^(D 

ii^U1S^r>1tii\ pC:$'y-JV^^r«aTtit:+7»SI F 
0-101 3;!)tte0 3»<fcDliSl*^]S<, *^^®»M(t^ 

afit)St)iffi*^ofco ca)iig«ctobr4^7S^5i Fo- 
1 0 1 3}ip^^'/-;i/3S<b«B)^m<7;i'n-;v:t+v^^ 

[0 0 2 51 t:+7B^I FO-10 1 3J:OAOX1 
A^fflfflLfco atbU;^Jfefi«^DNAS:^K»5flEco 

RiT?8it:^7r— :^'^:5'^"-Ag 1 1 on^AU, 

=^r7Be<^«fi*f^DNA7^y^U-^f^aiUfc:. ^-f 
:^^U-coiKj5x 1 o« ^o->(c'::3ViT:/^-i^/W 

:/U ^-f if-i^a Xlct^AOX 1 Jfie^C0Xi7 

li, S(c®^$nTVi^h:^7»«c^7;v:3-;v:*-=^v 



4) 4$re5ji6-2 2 7 84 

^H&fiEfflbfe {E^J#^2Rt;3) . /W::/'J^^if 

tz. cne»4i7a->o-5'&St):^^>^DNA-f >'y— 
h (5. 7kb) ^:ff-r^i^D-->AMRl 0 IICO^^^ 

yn-ys^V^;rciJ-lf->yo-^ hj^tDNAtSSffi 
^JO^5£<t0. :57n->AMRl 0 l*^^±:g<OAOX 
liae^*'&tfC:t*«ige>;6^i:7^ofc. ^ICOAOXlffl 

I FO- 10 1 3ttcCDAOX l3i&p<7)DNA*eS 
E^J&E^JS#2 tbT^fo j:©AOXi»e^^«l 
9 8 9 bp(Oa-Hfil«$WU 5' -#3-Hffi«F*i 
ATG±S5l 5 4-1 5 9bpOfi[@ (S?«J#^108 
5-9 OlSacoi^S) irJiTATA (TATAAA) 

[0 0 2 6] tr+7B«THSA05^«{^5ESS:K^S;/5^ 
J?>IC, AOX lfigT<Or^n^"-:$'-«i«$:'&tf 1. 9 

k boEc oR I -A^uwm^^M^Tmnmwm 

20 ^y^X^ F±t-y-y^n-z:>ifb. $e.lCHSAc 
DNASAOX Iffie^Or/D^r-^'-OTtSICjf AU 
It. ^(?DHSAS£3S:/^X^HS:fflViTfc:+7e«GT 
S 1 1 5i:^E-©rt«EttAOXiag^O^«»Ta&^br 
=^78«GTS 1 2 Ot^iJ^Heabfc. Jl^Se«{*:<Z) 

mmt.. HSA5i^ffiy^::^^Hrttc^*n^Hi S4 
fco =^e>n;/tt:=^7BSJ^Kis»(*^&i o»^£;^^y- 

JV$=t«^^£fflViT3 0t:T2 Bra««t, -€-0««± 
fflS S D S y;i/§^^J:ll(4)^«Ti:giH S Affi«:S:ffi V^^t*:? 

li:feViT^>^^^HSAi:I^i;5H^fir$»^6 7 kDa 

^G»*I^T*SHSA/)t5SSU. i§atftC»»$nTVi 

b;fe«^. (.i-rn<OJ^ge^fl^tC:feViTt)HSAIi^< 
«iffi^nT, I FO-1 0 1 3«c**A0XiyD^- 

LTz. t:4^7B«GTS 1 1 StGTS 1 2 0i:tO?l^« 

0 H s Aco^jgfi7^«st)*v>^ n->$-en-e 
4z? nst;, c:n$tf^7B«GCPi 0 iR^GCP 1 0 

4i:*«U;to ^ttOHSAO^aia«:7^A3©«T 

[0 0 2 7] (br+7»s$fflv^:/tHSA 

fc:^7»#GCP 1 0 4:feJ:r;tf+7BSGCP 1 0 1 
Th::^^7»Sl FO- 1 0 1 3S3fcOAOXi:/D^- 

^-^mvTz. 

50 [0 0 2 8] i^imgi 
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FM- 21(Sreekrishna, K. .et a * 3IC^Ufc. 
•I. rBiochemlstry, 28, 4117 (1 [0029] 
9 8 9)) «ifi^figfflU^. 2t:^ia<0]aric^S2Rt;S* [^2] 



[0 0 30] 







H,PO. 

CaS04 2HzO 
K>S04 

MgSO< TH^O 
KOH 

t-;*-f->8?iEjg?a[ (* 1) 

YTMffmmm (*2) 

H.O 


5 0. 0 g 
14. OmL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6mL 
4. 4mL 
1. 0 L 


pH 5.6 


* 1 : 0. 2 g/L 




* 2 : YTM|fja^»iiafi£ 






PeS04 THiO 
CuSOi 5HeO 
ZnS04 7HtO 
MnS04 nHtO 
H.SO4 
H,0 


6 5. 0 g 
6. 0 g 

2 0. 0 g 
3. 0 g 
5. OmL 
1. 0 L 


FM-2 I 7 ^ - K^flfeiafife 






YTMJS^^^fSt (* 2) 


1. 0 L 

2. OmL 



[0 0 3 1] mm:^m 

(DlfcottS) lOOmLlCfiim, 3 0^:1^X2 
4^[HliSI6U;t'b(O^FM- 2 le^l L V)yhM 



50 



fc. iS«taaid:3 Ot:, safi$2L/5J^k:^L. a 
*?jiffico±fS(3: 1 5 0 0 r pmiibfc. iSSI'OpHtt 
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5. 8 5$:«j$r^<t^7>^::i7*tCTSfil£!lfi)b 
fc. t8ta«f8?aSI (A d e c a n o 1 , M^itxm^ 
® ^lHl5^SSIB8te^lCO. 3 OmL/L-b r o t h 

Lit. USAOm^^^m^^lttb. FM-2 1Jg*ttJ 

[0 0 3 2] mi^mL<Dm& lo 
m\z^^vrz(Dt>. i^ytytmw: (uv2 4o, 

[0 0 3 3] 4^i»$nfcHSA(^«fi 

ffiice;oJSII^WT«lia[&tJ->:/U >i^u, i 5 o o o 

tta®iS|fe^KT««a^tJ->yU >^L. 1 5 0 0 0 
rpm, 5i^KS'Cxa. #'&nrc±m«:':7JWh^7U- 
C 3 H V tC^ DSl^aifiSH P L CtCcfc^«gi>SfS^ 

[00 34] 

:^;^A:WATERS Sugar pak-Ca 
:^7^Ajaffi: sot: 
^Sbffi: 0. 0 2 96 NaNa 

Iftfflr^^JrH- . 30 

mm 

FM-2 l^«fi$«EfflUfctr4^7BSGCPl 0 4 COS 
;USfi (v/v) Dll, giSa^'fci^iJ^^ni/S: 

• (Dcw) mmihmzrxo^mmmmm^ 

[0 0 3 5] C:<0^. HSA^^atiWl. 4g/LT 
feofc. igi:*#tCTtr=^7»«GCP 1 0 1 ^«Sb 
fcilS*^0 3tC^b/;:, 40 

DCVff)U 1 0g/LK±(0iSffia©S*«pIt8T*o 
i/^o Lf)^L. HSAjH^gllWl. 2g/L(ri:i:^^ 
rc. GCP10 1CO«'&. GCPl 0 4lCifc^TM^S 

[0 0 3 6] ^CT. GCP 1 0 l^fiLlU t^U-feD 

X. mis^^(D:^^ J -)vm&^ I %mmz^mL f^i)^^ so 
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i^^Lit. mm^m4\Z^L1t. GCP10 1€:ffifflU 
X\^^^\Zhii^fi^t>i^t> mW&\t. DCWT7 5g/L 

[0 0 3 7] ^iS^l-3 aSSftCDX^-;l/7:y^ 



[0 0 3 8] KM31Xe-l 

0. 2 2um<oy^}V^-^m^^timdi^ffoft. $^ 
lc^coxe(cfe(.iT[l^(Ci^H5HHa;^^3 075<OWH^m 

m^m^m^^ctxi, 8 4m» a*sti5>® 

»^fi7&n^(0(S^t»51M^^ViTKM«[2. 3m» (D 

[0 0 3 9] ttif«8taxg 
itm\zn^'r^m ltzo 
m»^&3 o:^cDK^ai6ig&fflViTiai>?iftH^Bs* 

U :$^-rir:7><J^M^->'3>^fToTHSA&[5IlRb 
iiiabfcHSA^i^iiii>^fii:^o®^aiaK& 

[0 0 4 0] fi^^:t>iSim^ti'Th^yy^- 

HSA^Stb-r^^ftSrffll^fco -^O^tai), HSA 
(D^mM.&sT(Di)^fSir)i&^^pnmiS. (pH4-4. 6) 

^u^V^'yy^-omi^n^lt. ^^^(D^v^^if- 
[0 0 4 1] mm 



EAJ3:S^W»cE*^±#$1i:Tg»«HC2. OKg/ 
:b^£±#$-ti-T. SiKW(C5. OKg/m' OEE:^TfT 

x$>^rz. :i<o^WTX0&mz^r^mm«L<oi^6 0-^ 

6 5 9gd^»3a^$a:LT|p[iIXT^;t. JEAiCST^^K^ 
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11 

•* CO 0 4 2] ms^rnxm- 1 

(6ot:) ^^oasicg-r^^ra^r-c^^fi 

[0 0 4 3] Kja31Xig-2 



7) 4$§g¥6-2 2 7 84 

[0 0 4 4] f&^:t>^^^U^h!fyy-C- 

sA(o&tm^f}^'tn&.±T$>^ z. t ^mm Lit, 

10 «ELT:feO, ^^0:m^\t^>^>^1tm^ 

etT (pH4. 0-4. 6) Ti^DVhJ!L3S$:fTt3fc, 
Ep-fe. ffi-r:t>S5ftft^lCHSA&K«tr-e-T. KtttS^ 

[0 0 4 5] H±O&ieo45I^^<oaHJg«<O-09$: 
^4lC^U:^o 
[0046] 
20 [^4] 



1 
\ 
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6-22784 



13 



14 











Hfi" 




2Kg/m'^tf£EA 

cFIXfi/ IIJ y XJL.TP 


60~65X *' 


~10X 


1.2 






-lOOX 


~65X 


0.7 




6o•c^ 3 TO Uiy^>m 


90~95X 


~50X 


0.7 






'-100X 




0.7 




K«pH 4.5 
gttJpH 5.3 


75~83X 


~85X 


0.008 



•^HSA<?:t6tOMlt$ 



CO 0 4 7] sQfi« 1 - 4 ssasiftcottw 

1 - 3 T«W Ufcfflfifi*tlR7 bitae-Ctt, H P L C 
a7 7-f>y;Pffiffl) 



[0 0 4 8] HS A^:yT-:fcJ:t;iJ»?*)S:-fl[yjHC 
i:. HSAOi)'«pia©*Sry;HzK!Baii-rHSA©^ 

50 $ai/S(Pass-Tbrought Method) 
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IS 



16 



v. IV HaiS S -a- S Kfi SNaC 1 T26iiiS (pH 146. 7) IZiSfi 
t, yjl-SSIBIS^.lSMNaCl.O.OSM jS^m pH6.3) T 

[0 0 4 91 

liKK7>^::i'>ASrtSinLfii!*i9S€:1.8M(pe *6.7 «C 



♦ 0.15H NaCl.O.OSM pH6. 3)T^fl:l/ft:. 

yjUcAHtTKS^itfc. ttm Sm?S(0.15ll NaCI. 
0.05H «iK«pH6.3) THS A^yT-Sgtlitfc. 

[00 50] 

[S5J 











9 O-'O 5 % 


7 0-7 5% 




— 3 Omg/mLy;l/ 


~3 Omg/mLy-'U 





















[0 0 5 1]^ 



1-5 



> hon >:;^u- hT':^:rA'> H^i^Jc^-y-^ (eft 

[0 0 5 2] <g« 

iiLTl 7 6iig/inL (D-U-ft) , ^^^Si:b 



ffiOg¥«i^f^jSL;fe: (0 5) . -^^ilSm* ^M«l(^tft 
30 ti}K^i:LTMegSffiT2 1 5pg/mL, «©ae-C 
8 3 n g/mL<OS5iSS35:^il^?^*^M55T^fc, CICDSI 

2 5%®S^T«ffiUfc«}SHSA*iCJttai$n^»« 
fi*^Si*O^M«, geSfflK^©T4 9. Sng/m 
L (|ieS9 9. 9 9 9 9 8%), ©Sa^JfTl 9. 1 
/ig/mL (iWS9 9. 9 9 2?^) (^6) • 

a > h a-;i/i: UT, 2 5 %mi^%T)V^^ >WSL\z 

[0 0 5 3] 
[^6] 



-699— 



(10) 



6-22784 



17 



18 





HSA^S 
(mg/mL) 






m 


«$!!HSA'* 


250 


49. 52ns/inL 
(99. 99998^ 


19.12 fig/vL 
if«®(99.992JO 


ifll^HS A 


250 


<0.7nK/inL* 


<0.3 /tg/nL* 



EJnoS^ : 2 4 3 



[0 0 5 4] * isimm 

mmoisssk] ^nmt, Aoxi:/n^:-3'-©T«E 

D-7hi^77-f-^£ffi*^t)-li-5C:tlCJ:0iaffilcS 5» mSS^-ria-^ : promoter 
K2n:tHSA*g«-r-5Ca:*«Tf?<E.. i|fSl£ft^Lfc:&ft : E 

[0055] * 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAAaCTTC 60 

TAACCCQAC nCGACTGGC AATATATAAA CAGGAGCAAA CTGCCCAGTC GAAAACCTTC 120 

nCCTTATCA TCATTAnAG CnACTTTCA TAAnGTGAC TGGnCCAAT TGACAAGCH 180 

nCAnaAA CGACnnAA CGACAAmC AGAAGATCAA AAAACAACTA ATTAHCGAA 240 

ACQ 243 

40 EJHroaii : ffioftffi :/n-:7DNA 

mm 

ATGCTTCCAA GAnCTGGTG GGAATACTGC TGATAGCCTA ACGHCATGA 50 



Si^n : 2 

: 5 0 

«©« : -*« 



: 3 

E5iJ®fi3 : 4 6 



E5>J©W» 

E^ 

TCAAGAGGAT GTCAGAATGC CAmCCCTG AGAGATGCAG GCnCA 



>'d-':/DNA 



46 
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(11) 



19 



20 



mmn : 4 

k^m^^ : 2 2 6 0 



£^](OSS:G€D0Qic DNA 



ATG Ca ATC CCT GAA GAG TH GAT ATC CTT OT HA GGT GGT GGA 
TCC AGT GGA TCC TCT ATT GCC GGA AGA HG GCC AAC TTG GAG CAC 
TCC HG AAA GH G6T Cn ATC GAG GGA GOT GAG AAC AAC CTC AAC 
AAC CCA TGG on TAG CH CCA GGT AH TAG CCA AGA AAC ATG AAG 
TTG GAC TCC AAG ACT GGA TCC TTC TAG ACT TCT AAC Ca TCT CCT 
CAC HG AAC QGl AGA AGA GCT ATT GH CCA TGT GCT AAC GTC TTG 
GGT GGT GGT TC! TCC AH AAC TTC ATG ATG TAG ACC AGA GGT TCT 
GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 
GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 
TGC AAC AAC CCT GAC AH CAC GGG TTC GAA GGT CCA ATC AAG GH 
TCT HG GGT AAC TAC ACC TAC CCA GH TGC CAG GAC TTC TTG AGA 
ca TCT GAA TCC CAA GGT AH CCA TAC GH GAC GAC TTG GAA GAC 
TTG QTt ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 
AGA GAC ACT GGT CGT CCT TCC GAC TCC GCT CAT GCA TTT GTC CAC 
TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TIQ AH TCT AAC ACA 
AAG Gn GAC AAG ATA AH GTC GAA GAC GGA AGA GCT GCT GCT GTT 
AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA ACT CAC 
AAG ATC TAC CGT GCT AGA AAG CAA ATC GH TTG TCT TCT GCT ACX \ 
ATC TCA TCT CCT TTG GH CTG CAA AGA TCC GGT TTC GCT GAC CCA ^ 
ATC AAG TIG AGA GCC GCT GCT GH AAG CCT HG GTC AAC TTG CCT 
GGT CTC GGA AGA AAC TTC CAA GAC CAC TAC TGT HC TTC ACT CCT 
TAC AGA ATC AAG CCT CAG TAC GAA TCT nC GAT GAC TO GTG CCT 
GGT GAT GCT GAG ATC CAA AAG AGA CH TTC GAC CAA TGG TAC GCC 
AAT GGT ACT GGT CCT CH GCC ACT AAC GGT ATC GAA GCC GCT GTC 
AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 
TTC CAA GAG GGT TAC AGA GAA TAC TH GAG GAC AAG CCA GAC AAG 
CCA Gn ATG CAC TAC TCC ATT ATT GCT GGT TO TTC GGT GAC CAC 
ACC AAG ATT CCT CCT GGA AAG TAC ATG ACC ATG TO CAC TTT TTG 
GAA TAC CCA TO TCC AGA GCT TCC AH CAC ATT ACC TCT CQ GAT 
CCA TAC GCA GCT CCA GAC TO GAC CCA GGT TO ATG AAC GAT GAA 
AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 
ACA GCT AGA AGA ATG GAC CAC TH GCC GGT GAG GTT ACT TCT CAC 
CAC CCA TTG TO CCA TAC TCA TCC GAG GCC AGA GCT TO GAG ATG 
GAT TO GAG ACC TCC AAT GCC TAC GGT GGA CCT TO AAC TO TCT 
GCT GGT CTT GCC CAC GCT TCT TGG ACT CAA CCT TO AAG AAG CCA 
ACT GCA AAG AAC GAA GGC CAT GH ACC TCC AAC CAA GTC GAG CTT 
CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 
AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TCT CTG GGA 
ACC TCT TCC ATG GCT CCA AGA GAG GCT TCC AAC ATC GTC AAA TGG 
GGT GCT GH TO GAC CAC AGA TCC AAC GH TAC GGA GTC AAG GGC 
CTG AAG Gn GGT GAC TTG TCT GTC TCT CCA GAC AAT Gn GCT TCT 
AAC ACC TAC ACC ACC GCT Cn TO ATC GGT AGG AAG ACT GCC ACT 
TO Gn GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC nA GAC ATG 
ACT Gn CCT QG TTC AAG TO GGC ACT TAC GAG AAG ACC GCT Cn 
GCT AGA nC TAACCAATGA GGATCTCAAT GACAnTGTC TGAGAGATAGC 



45 
90 
135 
180 
225 
270 
315 
360 
405 
450 
495 
540 
585 
630 
675 
720 
765 
810 
855 
900 
945 
990 
1035 
1080 
1125 
1170 
1215 
1260 
1305 
1350 
1395 
1440 
1485 
1530 
1575 
1620 
1665 
1710 
1755 
1800 
1845 
1890 
1935 
1980 
2029 
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(12) 4$ig¥6-2 2 7 84 

21 22 

AGGCnCATA TTTnGATM ITrnTAnT GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCAmTGT TTCTTCrca ACGAGCTTGC TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCnCTGG TAGGGGTTTG GGAAAATCGT TTGAGTTGGA TGnnACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGAA GAHAAGTGA GACACTCATT TGTGCAAGCT T 2260 

[01] Aoxme^^Ag 1 1 (^izu^^hjituwm [04] fm-2 \^^^^m\^it\i^ym^oc^ \ 

[02] FM-2 l«%^ffi^U?£:tf4^7BSGCPl [05] BSS*«i^<DE I Affile <i:^ai5£fficogJp36l 

[03] FM-2 l^%i£ffifflUfcbr+TBSGCP 1 10 



[01] 



[02] 



EcoRI FWI S<U tf^X SaU EccR 



JlgclO 




• DCW 

[9/U 

lOOi 



cMeOHoHSA 
"^ Inrvg/g 



50 100 150 
« » >»« [hr] 



A.0-1 




0.0 Jo 



1500 



1000 



500 



[03] 



[04] 



oMeOH oHSA 
W frr^/Ll 




50 100 150 200 250 
59 IS) [hr] 



oMeOHoHSA 
f/o] [mg/L] 
1500 



1000 




500 



50 100 150 200 250 
« « [hr] 
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[05] 



Q75 



0.5 



025 

0 5 10 15 20 

(x2\ 700) 



(5i)iDt.ci.» m\^n fff^mmmn fi ^ msm^mmm 

C 1 2 R 1:84) 




